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SUMMARY

A thin, faired, douhle+mdge airfoil section was investigated with
plain nose flaps having chords ~ual to 12, 16, 20, and 25 pefient of the
airfoil chord. Section lift, drag, afi pitohing+mnent data were obtained
at a Reynolds nmiber of 5.8 million and a Mach nmiber of 0.17.

A greater positive shift in the angle of attack for zero lift and
more negative pitching moments resulted from increased chord of the nose
flap. Little effect of nose-flap chord on the maximum lift was foumi.
Increased choti of the nose flap produced the least drag at high lift
coefficients.

lIYTRODUCTION

Although thin, sharp-edged airfoil sections offer considerable
promise for certain suyersotic aircraft, the low maximum lift and extreme
variation Of drag with lfft, characteristic of win sections at ~~ speeds;
lurrereduced the attractiveness of such sections for piloted aircraft.
Several low-speed investigations have indicated the %enefit of nose flaps
in improving the maximum lift @ in reducing the drag at high lift coef-
fioients. Such benefits were shown In reference 1, wherein the results
o%tained for a thin, faired, double+edge airfoil with a l&percen&chord
nose flap were presented.

Most of the low-speed investigations of sadged airfoils that
have been undertaken to date have been primarily concerned with one
conlbinationof airfoil and nose fhp; consequently, there are available
few syste~tic results from which the effects of variation of the nose-
flap chord can be assessed. For this reason, it was thought desirable
to extend the investigation reported in reference 1 to include variation
of nos~f lap chord. In this report, the force and moment characteristics
of the faired, double+mdge airfoil with 12-, l&, 20-, and 2>perceni+
chord nose flaps are presented. The investigation was conducted in the
hl13S 7- by l(=foot Wind tunnd No. 1.
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NOTATION

The results are yresented in the form of standard NACA coefficients
which are defined as follows:
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()section proflle4rag coefficient ~
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section lift coefficient I —

section pitching+ome nt

\qc/

coefficient;-referred to the quarter-

airfoil_chord, feet

drag per unit span, pounds per foot

lift per unit span, pounds per foot

pitching moment per unit span, pound-feet per foot

free-stream dynamic pressure, younds yer square foot

section angle of attack, degrees

MODEL AND ‘lZSTS

The model used in this investigationwas the one that is described
in reference 1. For these tests, additional flaps of 12-and 20-percent
chord were constructed; in order that the 2’j-percent-chordtrailing-edge
flap oould be investigated as a nose flap, the model was reversed in the
wind tunnel. The airfoil section tested was obtained by rounding the
midsection of a symmetrical double wedge with an arc tangent to the surface
at 42.5 and 57.5 percent of the chord. This amount of rounding was
believed sufficient to alleviate the adverse pressures resulting from the
ridge of the double+edge section. The resulting airfoil had a thickness
of &.23 percent of the chord. A section drawing of the model is shown in
figure 1.

Lift and pitchxoment data were obtained %y the use of the wlnd-
tunnel balance system. The model completely spanned the T-foot-dimension
of the tunnel letween two 6-foot-dMneter turntables (fig. 2); conse-
quently, these results include the air forces acting on these turntables.
Although the forces acting on the turntables aff=ct the force and moment-
data obtained with the balanoe system, previous investigationshave
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indioated that, with the exception of the drag, the turntable tare is
% negligible. The drag results presented were obtained fmm surveys of the

wake behind the model. These surveys were limfted to a small range of Iift
coefficients near minimum drag hy the width of the survey rake available
for the tests.

For some nose-flap deflections, severe buffeting of the model was
encountered near maximum lift. When this occurred, it was not possible
to determine the maximum lift ooefftcient.

The tests were made at a Reynolds nuniberof ~.8 million and a I&ch
number of approximately 0.17. The results were corrected for constraint
of the tunnel walls by the methods outlined in referenoe 2.

RESULTS AND DISCUSSION

The aerodynamic characteristics for the basio airfoil are presented
in ffgure 3. The lift and pitching+nme nt characteristics of the air-
foil for various deflections of the four nose flaps are presented in
figure 4. The drag results for corresponding conditions are shown in
figure 5. ~ figure 6 are the lift and moment results obtained with the

●
1.2-,16-, and 20-yeroent-ohord nose flaps deflected 30° and the 2>peroent+
chord traili~dge flap defleoted ~“ and 60°. Presented in figures 7
and 8 is a sumuary of the variation of some of the charaoteristios with

. nose-flap chord. In these figures,the results for 5° ati 15° nose-flap
deflections have been extended to 2>percent oho~ althou@ test results
were not obtained for those two deflections.

Lift Characteristics

The primary effect of increasing no~-flap chord on the lift charac-
teristics of the airfoil was an inorease in the angle of attack for zero
lift. This shift in angle of attack was nearly linear in variation with
both length of the nose flap and flap deflection. These results are
sumarized in figure 7. Also shown in figure 7 is the variation of
maximum lift coefficient for various flap deflections with nose+CLap
chord. These results indioate a slight tendency toward increasing mexi-
mum lift coefficient with increasing flap chord. The results shown in
figure 6 for the qmdel with the 12-, 1~, and 2@ercentihord nose flaps

.

at 30° and the 2>percent+ohord trailing+xlge flap at 50° and 6$0 indicate
the same general effects of noseflap-ohord variation as were found with
the trailing+e flap unreflected..

It should be noted that the erratic force characteristics encountered

●
previously with the l~~ercent-chord flap deflected 35° (reference 1) were
aleo found for the other fla~hord lengths investigated. As may be seen
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in figure k(g), the discontinuities in the lift curves show no consistent
variation with flay length for the range investigated. .

Pitching-.MomentCharacteristics

Increasing the chord of the nose flap made the pitching moments
generally more negative. (See fig. 4.) It should be noted in connection .-
with the pitching~ment characteristics that the variationof pitahing
moment with lift at the stall was adversely affected %y large nose-fla~
deflections as well as by increased flap chord. For small flap deflect-
ions, large negati~e moments were encountered at hmximum lift. However,
for larger flap deflections, the negative moment at the stall %eceme
less and with 30° nose-flap deflection there was little variation of

—

yitching moment with lift near maximum lift. It is ‘~ossiblethat for
some applications such an effect would result in poor stalling characte~
istics of the airplane with nose flaps defleoted.

Drag Characteristics --

The variation of drag with lift for the various flap chords shown
in figure 5 indicates little difference in minimum drag for a particular

.

flap deflection in the low lif~oefficient mnge for any of the flaps.
At the higher lift coefficients, some reduction in drag may be noted for
the largez=chord flaps, although extensive results could not be o%tained

.

from the wake surveys. This advantage resulted primarily from the
increase in lift coefficient for minimum drag with constant flap deflec-
tion obtained for the large~hord flaps. The variation of lift coef-
ficient for minimum drag with nose-flap chord is shown in figure 8.

.

CONCLUSIONS

Tests of a faired, doull~edge airfoil seotion with nose flaps
having chords of 12-, l&, 20-, and 2>percent chord’indicated the
following conclusions:

1. The primary effect of variation of nose-flap chord upon the

lift characteristics was an imrease in the angle of attack for zero
lift withtincreased flap chord. Little varjation of maximum lift with
flap chord was obtained.

2. The principal effect of increased flap chord on the pitching
moments was to make these moments generally more negative, Large
deflections of the nose flap and increased flap chord had an adverse

.
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effect on the

3. with

mriation of pitching moment with the lift at the stall.

oonstant flap deflection, the lift coefficient for minimum
drag inoreased with inoreased flap ohord. The net result was that the
large=hord flaps produoed the least dmg at the higher lift coeffi-
cients.
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Numbers in parentheses
denote percent chord

I

\(4.23)

/

2.54 ~

‘Trailing-edge flop

Note: Model reversed
to obtuin 25-percent-
chord nose flop

I Figure l.- The fu.h~ dbuble-wettge uiiil w’M nose flops und Fu/Zhg&ge flops.
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Figure 2.- me faired, double+edge airfoil model inetalled in the
Witi tunnel.
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Figure 7,- The effect of nose-flop chord on the angle

of attack for zero lift and on the maximum lift.
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